Studies on the intramolecular and intermolecular kinetic isotope effects in pyruvate carboxylase catalysis.
A deuterium kinetic isotope effect of 2.1 was observed when [2H3]pyruvate was used as the substrate for pyruvate carboxylase. The effect is on Vmax/Km alone and disappears at infinite substrate concentration. This is interpreted to mean that the slowest step in the overall catalysis is in the half-reaction involving the carboxylation of enzymebiotin by ATP and HCO3-. A tritium intramolecular isotope effect of 4.8 and an intermolecular effect of 1.2 were also observed. The former was interpreted as the isotope effect on the "effective kcat", while the latter the one on V max/Km. With these data, the rate constant for binding of pyruvate was estimated to be 4.5 X 10(6) M-1 min-1, and the deuterium kinetic isotope effect on the catalytic step to be 3.1. Relative values for various rate constants were also obtained. Fluoropyruvate was also shown to be a substrate, reacting six times slower. A deuterium kinetic isotope effect of 1.5 was observed, which remained even at infinite substrate concentration. This is interpreted to mean that the slowest step in the overall catalysis is now the carboxylation of fluoropyruvate.